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Abstract
Prosthesis using implant has become a popular modality to treat edentulous patients for the last 35 years. The progress in
surface treatment reduces the failure rate and provides better functional and esthetic restorations in dentistry. The earliest
form of implant prosthesis was the splinted-fixed type. After full arch and partial edentulous prosthesis began to demon-
strate s stable clinical successes rate, single crowns started to be restored with implants.When the implant supported single
crown is located most distally in the arch, special biomechanical factors should be considered. Especially when the implant
is placed in a more distal position, there will be exposure to tremendous lateral forces resulting in possible complications.
The purpose of this study is to analyze the relationship between complications and distance from adjacent teeth to the
implant, and to identify the types and frequency of complications. A total of 115 patients charts were investigated randomly
from the implant clinic at Ewha WomansUniversity Hospital and Yonsei University Dental Hospital. The patients received
an implant supported single crown from 1996 to 2007 and annual afterwards. Patients were grouped according to the pres-
ence or lack of complications and the relationship of tooth to implant distance and complications was investigated. Age, sex,
and abutment connection type were also analyzed for relationship with complications. The measured data from the two
groups were analyzed statistically with SAS version 9.1 (SAS Inc., USA).
There were significant statistical differences using logistic analysis (p<0.05) between the tooth to implant distance and
complications. The odds ratio was 2.1 and cut off value from maximum value of specificity and sensitivity was 3.39 mm.
SPSS 12.0(SPSS Inc. Chicago, Illinois. USA) 
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러 가지 형태의 합병증으로 나타나게 된다8~10. 구치부 보철
수복물은하악운동시작업측혹은비작업측간섭을일으킬
확률이크고, 후방으로갈수록악간공간이적어지며, 수복을










힘이 임프란트의 중심으로부터 1 cm 떨어져서 가해진다면
100 Ncm 모멘트가 발생하며, 2 cm떨어져서 가해진다면
200 Ncm 모멘트가발생한다. 즉임프란트의식립위치가인
접치와멀어질수록이러한모멘트의크기가더욱커지며더
많은 합병증에 노출될 수 있는 환경을 제공하게 된다.
Shackleton 등은15고정성임프란트지지보철물에서여러가
지캔틸레버길이에대한생존율을분석하였는데이연구에
서원심으로연장된캔틸레버의길이가 15 mm 이하인보철
물에서그이상인경우보다상당히높은생존율을보였다. 또
한Rangert16, Rodriguez17 등은상악에서높은성공률을얻






































1. 연구 대상 및 재료
1996년1월부터2007년5월까지이대목동병원과연세대
학교치과대학병원에내원한환자중임프란트지지단일금
관을 최후방 치아로 수복한 1년 이상 정기 검사가 이루어진
환자를대상으로하였다. 총 110명의환자에서 115개보철물
을대상으로진료기록부와방사선사진을분석하였다. 110명
의 대상자중 46명은여성이었으며, 64명은 남성이었다. 환
자의 나이는 25세에서 82세까지 분포하였으며, 평균나이는
















Fig. 1.  Drawing of tooth/implant-supported prosthesis
exposed to a lateral force due to the placement of
implant excessively to the distal.
He Sung Shin et al: Complications Related to Cantilever Lengths in Implant-
Supported Single Crowns. Implantology 2009
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분석하였으며임프란트와인접치간의거리가생존율에미치




사선사진 촬영으로 구내촬영기인 Heliodent로 촬영하고
CCD 형태의 센서인 SIGMAⓇ (GE Medical system
instrumentarium Co. Tuusula, Finland)를통하여영상정
보를 얻었다. 얻은 영상정보는 Gateway 프로그램인
DentigateⓇ (INFINITT Technology Co. Ltd. Seoul,
Korea)를 통해서 DICOM (Digital Imaging and
Communication in Medicine) 영상으로전환하였다. 이영
상을Gateway 프로그램상에서개인용컴퓨터에서인식가
능한 JPEG 파일로 변환하였다. 각 사진은 Adobe
Photoshop 7.0.1 (Adobe Systems Incorporated, San
Jose, California, USA)상에서 200% 확대하여측정이용이
하도록하였으며, Gradient map 설정을조절하는이미지처
리를통해임프란트고정체와주위변연골경계부위가명확
히구분될수있도록하였다. 임프란트주위치조골변화량과
인접치와의 거리를 Adobe Photoshop 7.0.1(Adobe





즉 최단거리를 측정하였다25,26 (Fig 2). 측정도구로 측정한
인접치와 임프란트 간의 거리는 임프란트 고정체의 길이를





락, 치은염(gingivitis), 임프란트 치주염(peri-implantitis)
등의 생물학적 합병증과 임프란트와 보철 구조물에 가해진
Table 1. Distribution of sex and age 
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Table 2. Number of implants according to abutment connection type 
Abutment connection type
Internal connection External connection
No. of Implants 42 73
He Sung Shin et al: Complications Related to Cantilever Lengths in Implant-Supported Single Crowns. Implantology 2009
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기계적손상을통한임프란트의파절, 지대주와금관나사의
풀림및파절, 상부도재파절, 시멘트유실, 식편압입등의
보철적합병증으로나누어임프란트와지대주연결방식, 나
이, 성별등이합병증에미치는영향을Chi squire test을통
하여서 통계적으로 비교 분석하였다. 모든 통계는 SPSS
12.0(SPSS Inc. Chicago, IL. USA) 프로그램을이용하여분
석하였다. 
본 실험에서 측정된 평균 거리는 실험군이 3.73 mm (±
SD0.92) 이었고, 대조군이 3.21 mm (±SD0.89) 이었으며
Logistic regression analysis를통하여비교분석한결과생




대치를 통하여 분석하여 본 합병율의 발병 임계치는 3.395









Fig. 2. Radiograph of a tooth/implant-supported Single
Crown for measuring tooth-implant distance. (A-B)
A: Most superior part of alveolar crest of distal surface of
adjacent tooth.
B: Point which is perpendicular to the parallel line of long
axis of implant fixture on mesial surface from A.
He Sung Shin et al: Complications Related to Cantilever Lengths in Implant-
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Table 3. Cut-off value and Odds ratio of study
group and control group 
Odds ratio P-value Cut-off value
2.093 0.0056 3.395
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Table 4. Biological complications 
No. of implants(Failure rate) Failed implants Gingivitis Peri-implantitis
115 8(7%) 4(3.5%) 4(3.5%)
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Fig. 3. Biological and prosthodontic complications according to abutment
connection type.
He Sung Shin et al: Complications Related to Cantilever Lengths in Implant-Supported Single Crowns.
Implantology 2009
Table 4. Prosthodontic complications
No. of implants Screw loosening Decementation Porcelain fracture Food Impaction Abutment screw
(failure rate) Fracture
115 14(12%) 15(13%) 5(4%) 4(3.4%) 1(0.8%)
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본실험에서는치아장축에작용하는수직적힘과빗김하







와 3.73 mm이었으며 실험군에서는대조군보다 근심부로
풍융된금관형태를나타내었으며빗김하중에노출이됨을
알수있었다. 특히임프란트식립후일정기간교합력에의




실패한임프란트에서 7개의 임프란트가 1년 이상기능적교
합에노출된후에발생된것은이러한빗김하중이임프란트











많은 유사 실험에서 치은에 일어나는 합병증을“Peri-
implant mucosal lesion”, “soft tissue complication”,
“signs of inflammation”, “gingival inflammation”,
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으로유의한연관이있음을보여주었다(p<0.05). 
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루어진환자를대상으로하였다. 총 110명의환자에서115개보철물을대상으로진료기록부와방사선사진을분석하였다. 합병
증이없는군과합병증이발생한군을나누어합병증발병에대해식립위치가합병증에영향을미치는거리와의관계를알아
보았다. 또한 임프란트의종류를외측연결방식과내측연결방식으로구분하여군을나누어비교하였으며환자의성별, 나
이, 임프란트생존율, 임상적합병증의종류및빈도를조사하였다. 두군을 Logistic regression analysis를 통하여비교분
석한결과생존율과임프란트와인접치간의거리가통계적으로유의한것으로나타났으며합병증이발병할수있는위험비는
그거리가 1 mm 증가시마다약2.1 배증가하는것으로나타났다. 민감도와감수도의최대치를통하여분석하여본합병율의
발병임계치는 3.39 mm인것으로조사되었다. 지대주연결방식간의차이에서내측연결방식과외측연결방식간에유의차
가없었으며나이, 성별등도합병증발병률에영향을미치지못했다. (p>0.05)
주요핵심어: 임프란트지지단일금관, 매식체식립위치, 임프란트합병증
